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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
Ferrocement is a type of thin reinforced-concrete construction where instead 
of reinforcing bars, larger amount of smaller diameter wire meshes are used 
uniformly throughout the cross section and, instead of concrete, mortar is used 
(Surendra & Naaman, 1978).  The ferrocement technique was invented about 160 
years ago by Joseph Lambot when he constructed the first ferrocement boat at 
Brignoles, France in 1848.   
 
 
Recently, due to increasing labour cost and the need for producing high 
quality construction material, Industrialized Building System (IBS) is introduced.  
The system encourages structural components to be manufactured in the factory in 
mass quantity and assemble them on site by using suitable connections.  Ferrocement 
can be fabricated into any desired shape and, being a thin-walled composite, the 
components will be lighter for handling and transportation. Assembling these 
components by using bolted joints will eliminate the requirement for messy wet 
connection on site and greatly expedite the construction process.   The ACI 
Committee 549 had provided design guide for the fabrication of ferrocement, but 
there is still a lack of information on bolted connections in precast ferrocement 
panels. 
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Since 1994, a number of research programs on the behaviour and strength of 
bolted joint in ferrocement has been conducted at the National University of 
Singapore (Mansur et. al., 1994, 2001, Abdullah and Mansur, 1995, Tan, 1999).   
These investigations identified four different modes of failure for a shear joint and 
attempted to develop analytical models for predicting the ultimate strength of such a 
joint.  A careful review of the resulting expressions reveal that, for a given geometry 
and connected member details, joint strength may be enhanced significantly by 
incorporating simple steel insert of desired shape at suitable location.  The focus of 
this study has therefore been directed toward strengthening of bolted shear joint in 
ferrocement construction.  
 
 
 
 
1.1 Research Problem 
 
 
This study concentrates mainly on the problem of identifying the effect of 
steel inserts on bolted shear joint and their effectiveness in strengthening bolted shear 
joint. 
 
 
 
 
1.2 Objectives 
 
 
The objectives of the study are:- 
 
a) To propose suitable ways to strengthen bolted shear joint using steel insert by 
investigating the available mechanistic models and modifying the models for 
incorporation of inserts. 
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b) To verify experimentally the effectiveness of the strengthening method by 
designing and conducting a series of tests and comparing with the analytical 
predictions. 
 
 
 
 
1.3 Scope of Project 
 
 
This research was aimed to propose suitable way to strengthen bolted shear 
joint. To archive that, some literature study had been done and the equations of four 
mode of failure were analyzed to see the relationship of the parameters involved.  A 
strut-and-tie model was also constructed to achieve that purpose.  From the analysis, 
steel inserts could significantly increase the strength of the joint.  Furthermore, tests 
on the steel inserts on bolted shear were conducted to verify its effectiveness. 
 
